The role of circadian regulation in cancer.
Proper circadian regulation is essential for the well being of the organism, and disruption of circadian rhythms is associated with pathological conditions including cancer. In mammals, the core clock genes, Per1 and Per2, are key regulators of circadian rhythms both in the central clock in the hypothalamous and in peripheral tissues. Recent findings revealed molecular links between Per genes and cellular components that control fundamental cellular processes such as cell division and DNA damage. New data also shed light on mechanisms by which circadian oscillators operate in peripheral organs to influence tissue-dependent metabolic and hormonal pathways. Circadian cycles are linked to basic cellular functions, as well as to tissue-specific processes through the control of gene expression and protein interactions. By controlling global networks such as chromatin remolding and protein families, which themselves regulate a broad range of cellular functions, circadian regulation impinges upon almost all major physiological pathways. These molecular insights illustrate how disregulation of circadian rhythms might influence the susceptibility to cancer development and provide further support for the emerging role of circadian genes in tumor suppression.